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April 5, 1962

| Dear Qene:

Wendell msked that we provide some information we might
have on posgible development items to be included in the FY 63
Budget. In addition, in view of recent complaints, it is probably
| wise 1o indicate aress vhere quallity and output cén be improved
| to help anstwer questions that may arise,

We, tharefore, have drawn together the sttached summary
of where vwe Stand and where we think 1mprovements\misht be mads
or undertaien,

. I am sending a copy of this to Wendell to provide backup
1 for the FY 63 Budget &nd am enclosing an extra copy for you with

| the thought that Pete 5, might be interested in & thumbnail 3Hetch
| of the situation.

| E1G/MDG E, L. Q.
| ces WM’/f
1 CFH
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April 3, 1962

| Analysia of
Improvements in Film Handling

~ The outstanding characteristics of the trend in zerial
reconnaissance are:

1. Constantly {end drastically) incressing volume of

' original photography. This ig being accomplished
both by increases in the footage per mission and
by an increased number of successful missions per
unit time.

2. Continued emphasis on increased information content
per unit area of original film,

3+ These two factors require more and more analysts to
exploit the materlial which in turn dictate more copies
of the original materisl,

consequently, the volume of processing and reproduction
work 1s large and growing much larger from day to day. Paradox=
ically, this increafie in volume is attended not only by A require-
ment for greater speed in delivery but by 8 demand for the greatest
fidelity in the reproductions., These two requirements, speed eand
quality, are not normally compatible except with multiplying the
numdber of machines and the number of operators. It takes only
money, Although substantial amounts may be involved, to provide
aufficient machines end facilities., Film processing and repro-
duction, while capable of being sutomated to some degree, will
always depend very largely on the skill and training of the
individual operator. Such altilled people are, a8 i8 true in so
many instances; in short supply and they cannot be trained in a
short time. Ergo, it appears azicmatic that we must concentrate
our efforts on speeding up our machines; improving Quality, re
ducing physical defects, combining operations, etc,, so as to
reduce the.need for manpower or at least minimize the amount of
increased manpower to handle the increaged loads.

We surmarize below the more important areas on which
emphapis should be piaced and will elaborate on each item in an
appendix:

1. Better physicel facilities to provide closer
atmoaphere control and reduce dirt.

2, Improved methods of processing original negative
films to reétain latent imagery, compensate for
exposure errors, reduce distortions, ete.
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3. Improved duplicating processors particularly as
regards speed and reduetion of physical Qamage,
Doubling the epeed of & duplicating machine 15, as
a rough example, worth about $150,000 per year
in terms of labor, burden and facility cost.

U, Construction of reversal processors to minimize
losges in printing suetessive generations,

5. Development of high speed printers utilizing one

e . or more methods of exposurs control to compennate

for errors of exposure or of development o the
original negative.

6. Development of high quality reduction systems to
ease the storage problems of the intelligence
commmunity, Such problemp will be greatly mage
nified by the previously mentioned trend toward
large volume. : :

7. Improved contrel equipmént for the rapid and
aceurate analysis of large volumes of films,

8. Provide image snhancement systems to assist the
raI.figﬁgﬁtracting‘the:maximnm information from

9. Provide "latensification™ methods in practical
forts to assist in éxtending the photographic
"sczson” particularly in porthern latitudes.

10. Develop equipment to spead up and echse P.I, -
analysis of large volumes of fiim.,

il, Provide faster and moreé economical, in terms
of manpower, methods of accomplishing the many
auxiliary functlons reQuirad in reproduction
such as titling, waxing, lacquering end
¢leaning, )

~_Pollowing in Appendix 1 is a more deteiled discussion of
each of the above categories. In Appendlx IY 4s an R,0.M, cost

estimate for each item. Except where indicated otherwise the costs

cover the deaign, development, and the fabrication of one proto-
type or engineering model, It is recognized that the proposed
expenditures of $7,700,000 are perhaps in excess of both funding
cezpability and our ability to engineer, Further investigation
will undoubtedly indicate areas of redundancy or where the res
sults Will not Justify the cost,

.
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, Appendix I ,
Discussion of Possible Improvements
in Film Handling

1, Better Ph Bical Facilities. The present facility was designated
in late 0 | Iife of one yepr. DMurthernore, by todayts
standards, the expected photography was both large scale and low
resolution. Today end, mors importantly, in the future, atmos-
pheric dust and dirt from the Burroundings and equipment will
be intolerable in introducing loss of information and degra-
dation of the praduct, It is proposed that the entire facility
be moved to a building or buildings nore adapted to the eontrol
of such dirt and that the facility be reconstructed utilising
-techniques t¢ minimize both dirt formation and cleaning problems.

2. Improved Negative Processors, The present negative processors
were adapted, becausc ol schedule limitations, from existing
equipnent. The development technique selected was adequate
for the lepge scale photography with slowly changing levela of
1lilumination then 4n use, Today the systems utilice emall
sctile photography with rapldly changing light levels. Theres
fore, émphasig must be placed on developing controls capabdble
of analyzing this small scale photography and directing ade
ditional devalopnent.

Among the various "new” methods of procesaing film are sush
techniques a8 web, viscous, satatic, and vapor development.
While each given 1ndicat10na of offering some improvemsnt

in retention or eénhancament of avajilsble imagery, none have
been tried on wide widths and long contirnuocus lengths, It is
suggested that the best approach be determined and that an
experimental machine be construsted.

The intelligence community 1s fnsisting more and mors on
their duplicetes containing all of the information on the
ériginal, CGenerally speaking, thie requires that every Qu=
plicate be made from the original with the resultant poss
81bility of wear and tear on this valusble property. One way
of ninimiging such damage would be to lacquer and lubricate
the original film. To minimige handling damdge; reduce time
and conserve manpower, 1t seems logical to perform this opera-
tion while the negative 48 still on the processing machine.

\ Therefore, this provigsion should de a part of the next processor.

Compounded by many factors such &s world tension, high volume,
frequent missions, limited manpswer, etc; there 18 & Gesire
for quick reporting on the superficial aspects of each mission.
This reporting cannot be done from the origintl negative with-
out the possidility of degrading 1t. A duplicate takes tinme

-
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to make and holds up Aistribution both of the flash report and
of the multiple copies to the community. It 18 considered poss
pible to combine & printer end duplicating processor with the
-negative o that a poaitive transparency would be available in
a matter of minutes after the negative was proceassed.

- 3. Improved Duplicating Processors. The preaent duplicating machines
avallable To This project IlTustrate the "Topsy" principle et its
worst. They are three in number and each one 18 constructed in
different fashion, each hag its own i1diosyncracies, and esch has
been modified innumerable times to kéep up ¥Mith physical and
sensitometric requirements. They sterted out at 10 £fpm and now
run at 29 fpm on certain products. We are currently processor
limited in terms of output,

It is proposed that all three be replaced with three fdentical
machines incerporating every known principle of reducing damege
and achieving uniformity and at the same time &inm at an output

. gpeed of 50 to 60 fpm each, At the same time, to combine operae
tions and reduce damage in subsequent handling, we would add
waxers to these mechines.

%, Reversal Processorf, Recent testa on the protoétype reversal
procesgor indicate that aonsiderable improvement in retention
of original information is possidble when preparing duplicate
negatives dirsotly from the origingl negative inatoad of by
the conventional method of printing and processing a dupliecate
posttive end then maling m. duplicate negative from this positive.
Should extensive evaluation by the users, such as NPIC, corrobe
orate this finding, it is considered essential that reversal
processors be provided, Further improvements in teshnigues may
aléo make it possidle to prepare duplicate positives from such
duplicate negatives of quality comparable to thosé now prepared
Trom the original negative: An extension of this technique
might alse result in reversal processing of the original negae
tive 80 that the positives retain their status of second gens
eration prints.

- Hi Speed Printers incorporating exposurse control. Present
: periormance printers either do not provide ior automstic
coatrol of exposure (ours) or achieve exposure control and
dodging at the expense of speed (Log-E~-Tronics}. ~ Even with
the latter printers, it 48 doubtful if the concept will
adequately handle the projected gcales and resolutions. It
i§ believed possible, by combining what wWe know now of film
transports, cleaning methods, 1light sources and scamming and
contro) techniques, to provide printers of much inmproved per-
formance, ¥With the inoreased volume and incrcased depondence

on duplicates, such printers erc o necess&ty.

6. Reduction Systems. With the advent of such large volumes of
photography, the storage problems of various sectors of the
community will become acute, The anticipated resolution and

~
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information content of the photography does not lend itself to
the 20 to 1 reduction rates of Hinicard and other systems, but
the development of & high performance 3.5 or & to 1 continuocus
reducing printer would permit the collapsing of the required
storage space by a faetor of 10 to 15 without sacrifice of the
convenience of the original roll format. Other parta of the
"system” such as viewern, enlergers and proceisﬁra need no
devilopment excopt modification to "Tmarry" them to the require-
menta.

quinment. One of the poreé critical operations

‘ reproﬁuct-on'is the analysis of the original negetive

to determine futire operations, This 18 largely a densitometer .
technique and there are several current approaches none of which
are¢ sulted to large volume small dcale photography. It is pro-
posed that & high scanning speed indicating and recording micro-
densitometer be developed utilizing and combining known techniques
modified by the requirements.

"’ roved Control .

Analysis of sino wave response is an extremely useful tool in
determining the performance of & system of any of its components.
Currently, however, the reduction of such data to interpretable
resulss 18 80 laborious gnd time consuming as to 1limit the use
of the technique to predicting performance or the analysis of

a few speecified conditions rather than for day to day monis
toring. It is proposed that effort be placed on simplifying

and mechanizing much of these operations.,

Image Enhancement. With reduced contrast, reduced scale,
nereaced magnirication and the like, the P.I. requires all
the assistance he can obtain in the recognition, identification
and measurcment of what images are available., PMethods of locally
enhancing images are availsble and utilized by the various labo-
ratories, but the required volume of this work will shortly make
the methods too laboricus to be of satisfactory use. Then, also,
under present conditions one must knowW what arens need image
anhancement. In many casés this 18 imposdidble to deternine, It
is, therefore, necessary to develop methoda of large quantity
image enhancement a8 well as more rapid and more perfect en=
hancement of selected areas.

Latensification. "Speed” of optical systems will always be

ed by the welght and performance capabilities of the
vehicle. Speed and small grain (resclving) cspabilities of
£4lm will always be mutually competing. Consegquently, there
is always less "available light" than 18 desired for the
practical lens-filmevehicle combinations. One possible solus=
tion 18 to latensify or intengify the latent imnges after
exposure. Such a technique is availadble in the lzboratory
and it is necessary only to redude it to large volume practice.

[s




P

-

. ] \ A
Declassified in Part - Sanitized Copy Approved for Release 2013/09/11 : CIA-RDP78B05707A000300040008-2

10.

i1,

oo

:%ggiggﬁnt,for P.I., Analysis. Much of the egquipment in thie
€ld pas EEEhF“HEVSIBE%E?ih;sparadxe and spammodic fashion
influenced by both the immediste neéde and the offerings of
manufad¢turérs, Consequently, there ere redundant items as
well a8 gaps in fi1lling the regquirements of prafent systems,
And future systérs promiase to provide even more problems,
It is thought that there should de a thorough analysis of
what ie available and a comprehénsive prediction of what is
required. As examples we believe conaideration should be
given to high Speed contirnuous enlarging printers to bring
reselution gown to useable levels and to methods of pro-
viding "quick” enlargemsnts for immediate use. The recoms
mendations should cover not only what is needed in the way
of physidéal equipment, dbut what ¢an be done to simplify the
P,I, load. For here, again, we are rapidly recaching the
botton of the manpower bdarrel.

Baud

The euxiliary or “dry<handling” equip-

Auxiliary Equipment. : ) -
ment in use in our laboratory todey, while considersd the best

available, has many shortcomings particularly in thée fields of
cutput &nd utilization of manpower. This situation has arlsen
begause the need for apecific items of equipment hias been
recognized at separate intervals, FRurthermore, each operation
was one never attempted before at this magnitude and development
proceeded Slowly and cautiously. The time has ¢come to exanine
all of thesie operations, improve them, auvtometes them where pos
2ible, combine them a&nd &peed them up,
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Appendix II
Improvements in Pilm Bandling

1. Better Physicul Facilities $ 2,500,000
2. Improved Negative Frocessors 1,250,000
A. Control Systen $ 100,000
B. New méthods 100,000
C. Latquering 150,000
D. Combined Frocebsor 600,000
Printer<Processor
3. Improved Duplicating Processors {3) 800,000
4. Reversal Duplicating Processors (2) 600,000
5. High Speed Printers {2) $50,000
6. Reduction Printer 300,000
7. Improved Control Equipment 350,000
A, Densitometer 250,000
B, Sine YWave Response 100,000
Simplification
8. Image Enhancement 250,000
9. latensification 100,000
1}, Auxiliary Equipment (2 sets) 600,000

R.O.M, Total  § 7,700,000

)

| Declassified in Part - Sanitized Copy Approved fgr Release 2013/09/11 : CIA-RDRT§BOS?07A000300040006-2



| Declassified in Part - Sanitized Copy Approh\;;d for Release 2013/09/11 . CIA-RDPT@5?O?AOOOBOOO4000G-2
Ty

i,

Daear Ed:

April 24, 1962

} . This is & reiteration gnd enlargement of message number
4189 sent you today and deals with the information desired for
TAB A of JQR report., It should be emphasiged that the figures not

only are R,O.M.
closely we ¢an

— e

other hand, is not affected by interrelationship.

2 but to some extent they will be dependent on how
‘weld" or "marry" to the other installation which
you are aware. This is particularly true of line item (a) end
-true to a lesser degree of line item (b)., ILine item (d), on the

will be unable t¢ provide any closer satimates,

ELG/MDG e E. L. G.
Orig. + 2 ¢¢ E.PF.

p (4484 AiBiS‘i

\ d.L.B,

]
|
|

b
]

FY 62 FY 63 FY 64
(a) Establish Processing Facility $50,000 $1,950,000 $500,000
{(v) Provide New Equipment: _
‘ Negative Processor (1) 10,000 300,000 G,000
\ Duplicating PBrocessors (3) 20,000 500,000 0,000
. Reversel Processors (2) 400,000 250,000
Printers (2) 10,000 250,000 _
i Reduction Frinter _ 50,000 250,000
Auxiliary Equipment 20,000 350,000 230,000
{c) Staff 45 required by operations,
{a) Development: , ,
Negative Proceasing 20,000 100,000 630,000
Control Equipment 100,000 350,000
Image Enhancement : 100,000 320,000
Iatensification 100,000 100,000
P.I. Alds S , 200,000 400,000
Totals $130,000 84,390,000 $3,200,000

_ The estimated expenditures for FY 62, while small, should
not be disregarded. These repreaent engincering, design, and pre-
liminary development studies and will gain us time if they can be
started in FY 62, Therefore, if you can authorize immediately the
expenditure of $130,000 or any major fraction thereof, we can start
now and save two montha. Until we do some of thiz type of work, we
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